Mitochondrial localization of a phosphoprotein that rapidly accumulates in adrenal cortex cells exposed to adrenocorticotropic hormone or to cAMP.
We have reported previously that a phosphoprotein, ib, is present in adrenal cortex, corpus luteum, and Leydig cells stimulated with either tissue-specific peptide hormone or with cAMP. The accumulation of protein ib in each of these cell types has been found to parallel the stimulation of steroid synthesis with respect to both time course and stimulant dose response. Thus, protein ib is a potential mediator in the acute stimulation of steroidogenesis by peptide hormone or cyclic AMP. A second protein, pb, the unphosphorylated form of ib, is synthesized constitutively in unstimulated but not stimulated cells and is not converted post-translationally to ib upon stimulation. Using two-dimensional gel electrophoresis of subcellular fractions isolated from rat adrenal cortex cells labeled with [35S] methionine, we have determined the intracellular localization of proteins p and i. We demonstrate that proteins ib and pb are localized predominantly in the mitochondria and are tightly associated with that organelle. We also find that inhibition of mitochondrial protein synthesis by chloramphenicol affects neither the accumulation of these proteins nor the stimulation of steroidogenesis. Thus, protein pb and its phosphorylated counterpart, ib, are synthesized in the cytosol and transported to the mitochondria, the site of the rate-limiting step in steroid hormone biosynthesis.